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Abstract: IT support services are the crucial part in daily business operation services in any 
organization. Special attention is needed, especially in managing users or client satisfaction 
when using the IT services to address the user’s problem or request IT hardware issues. Service 
quality (SQ) dimension is used to measure the effectiveness in delivering IT service support 
hardware to users. To strengthen the elements of the ITHS (IT Hardware Support Services), 
information system theories (IS) are used to harmonize the IT environment especially on the 
service support related to the IT hardware component. Two such theories taken from the IS 
environment are:Technology, Organization and Environment (TOE) and Social Technical 
System (STS). In this model, discussion is on the suitability of the above theories to assess 
ITHS, ability to achieve the service quality that reflect back to the users, client, and 
organization in achieving the service performance based on the SERVQUAL dimension. 
 
1.  Introduction 
       Services are becoming prominently important, especially to provide value to customers and for 
competitive advantage. Hence, the quality of service as perceived by customers is utmost important 
and continuous quality improvement is one of the priorities for organizations. An IT outfit exists 
(either internal or external to the organisation) to generate and provide IT services. Those services 
provided to a group of customers of that IT organization, a group that demands quality services for 
value and timely delivery with quality. Quality is an output for the products or services to be 
quantified by the customers, both from internal and external services. Quality is achieved when a 
specified standard of performance set by the services meets the minimum requirements, agreed 
specification and time. An example of a quality computer system is a basic computer system from Dell 
and HP. Each one of them has the specific design standards to satisfy and quality, especially for its 
customers, is delivered once these standards are met. Quality reflects quality of service (QoS). These 
RETREAT 2020










are the descriptions of the services' overall performance. For instance, in today's IT infrastructure 
services (ITIS), providing the IP network becomes very important. It is also an important factor to 
support the growing Internet of Things (IoT) not only for voice and video streaming over the Internet. 
      Again, the concept of service differs in different IT areas of the organization, such as marketing, 
operations management, software engineering and information systems.  However, studies of IT 
services identify the effectiveness of communication and trust between the parties as a critical factor 
affecting the quality of service. Jia and Reich [1] define "IT Service Climate" as a shared mutual 
perception of IT employees, practices and behaviours in the workplace that support the provision of IT 
services to business customers. It shows that the climate of services is related to customer satisfaction 
and quality of service [2]. Service and quality characteristics in IT services are negotiated or consulted 
between service providers and customers, and specified by means of a service level agreement 
(SLA)[3]. The theories and IT Framework towards the ITHS model elements will be further 
challenged from the perspectives of people, process and technology to give further depth to the ITHS 
model. 
2.  Information Technology (IT) Framework 
The value of a service comes from what it authorises somebody to try and what the service is 
created for. Thus, the worth or value of a service is decided by the client or users and not the 
service supplier or the IT technician services. To know service quality in Information Technology (IT) 
services, Information Technology service management (ITSM) is responsible for the management and 
maintenance of IT systems and has an essential role in supporting and satisfying 
business necessities and to inspire IT service quality. It additionally effects the IT service quality and 
making it worth to the purchasers or users. Many IT frameworks are designed to manage, measure, 
and align IT objectives with the organizations’ objectives. The framework is also to guarantee a 
significant portion of business operations is generated by information and technology. 
         A Framework may be a standard, a repository, a method or a model. Standards and repositories 
have version numbers. A standard is constructed from a set of requirements, while the repository is 
defined by a set of recommendations. A method is a set of steps while a model is a set of tools. 
Standards and repositories can use one or more methods or models.  
       In order to sustain and improve business, an organization must be able to guarantee the stability 
and performance of the information technology (IT) service quality. Many IT organizations have 
begun to use frameworks and measurement to monitor, evaluate and restructure their organizations 
based on the mission, vision and business nature. Examples of popular frameworks are Capability 
Maturity Model (CMMI), Control Objectives for Information and Related Technology (COBIT) and 
Information Technology Infrastructure Library (ITIL). Examples of measurements include, percentage 
of incidents resolved by first line support, average time to resolve incidents, percentage of releases on 
time, and percentage of IT staff turnover [4] 
          Definition from [5] in term of services is, acts performed by one entity for another, including the 
provision of resources that another entity will use. IT services are services provided by an IT service 
provider to one or more customers and are based on the use of IT to support or enable business 
processes [6]. The IT service is complex due to the number of equipment used such as the hardware, 
the operating system software, the application software, and the telecommunications network 
equipment. Continuous developments need to be managed to exploit new technology. Many large 
companies that have internal IT services used the IT framework to govern their internal IT services 
that serve the other departments such as marketing, human resource and finance [7] in accordance with 
the organization business environment, vison and mission of the company. IT governance represents a 
structural relationship between different processes and mechanisms through effective and efficient use 
of IT strategy and resources that can be controlled to achieve the goals and objectives of an 
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organization. IT governance has been  defined as “the decision rights and accountability framework 
for encouraging desirable behaviours in the use of IT” [8]–[10] 
          In reference to [11], IT governance encompasses developing the IT strategic plan, assessing the 
nature and organizational impact of new technologies, developing the IT skill base, aligning IT 
direction and resources, safeguarding the interests of internal and external IT stakeholders as well as 
taking into account the quality of relationships between stakeholders.  
 
A number of IT frameworks are developed with the intention to increase IT efficiency, reduce IT costs 
and increase the control of IT investments both in private and public sectors agencies. Among these, 
the most popular models are ITIL, COBIT and  ISO17799 standard which can provide guidance and 
tools for better IT governance [12].  Nevertheless, there are numbers of IT frameworks in the 
organization such as COSO, CMMI, PMBOK, Six Sigma, MOF, TOGAF, PDCA, COSO and Val IT 
are using. IT standards such as ISO 20000, ISO 27001, ISO 27002, ISO 9000 and BS 10012. These 
frameworks propose predefined areas of domains and method and processes for a variety of IT 
Governance firms’ related activities, best practices, support and advice on how to implement these 
frameworks [13]. Table 1 below describe the purpose of the IT Frameworks. 
Table 1: IT frameworks and purpose (Source: Developed for this research) 
 






Improving support systems in the area of information technology (IT). A 
technology utilization system for optimal management of technology and 
communication and for the establishment of best practices and the 
advancement of the IT service quality standard that customers should demand 
and provide. Used as a quality management framework for the objectives: 
quality assurance, standard of management, performance, cost reduction and 







To track whether the information metric system is readily mature or accurate. 
COBIT provides management support for optimization of IT resources, 
including applications, information, infrastructure and personnel. It also offers 





Designed and used exclusively for IT services and products. To boost service 
efficiency and customer satisfaction and to track various processes introduced 







To provide methods and tools to promote the growth of architecture companies 
and to enable them to embrace, build, use and manage the architecture of 
companies. Freely available by any entity that wishes to build an architecture 








Help organizations plan and carry out internal control in the light of the many 
changes in their business and operating environments. Dedicated to the 
development, quality control and fault prevention of systems and guidelines for 
customer risk management. A reference can also be found to other systems and 
standards. [13], [24], [25] 
PMBOK 
(Project 
It aims to be a subset of expertise known as good practice in the project 
management community. It allows companies to standardize practices with 
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other departments; people in development manage projects in the same way as 
those in distribution. It also helps project managers to work with a standardized 
system across companies. [13], [26], [27] 
 
Six Sigma 
Tool to improve operational excellence in manufacturing and other 
enterprises.[28]. In order to emphasize customer satisfaction, an ongoing 
improved culture, the search for root causes and full involvement of 
employees. [29] 
 
VAL IT (Value 
IT investment) 
Ensuring that organizations achieve the optimal value from IT-enabled 
enterprise investments with known and acceptable risk at reasonable cost, and 
provide guidance, processes and supporting practices to help the board and 
managers comprehend and carry out their role in this investment. [30]. It also 
provides methods to measure and optimize the realization of business value of 
investments in IT, in order to achieve certain mechanisms. [31] 
 
PDCA (Plan Do 
Check Act) 
Continuous search for improved methods. The PDCA cycles are more than a 
tool; they are a concept of continuous processes of improvement that integrated 
in the culture of the company. ISO 9001 manifestation. [32] A systematic 
series of steps to learn and know in order to improve a product or process 
continuously. [33] 
 
    From table 1 above, the majority of the IT frameworks are designed to assist the IT department 
run organizational business on a daily basis. Tools, system, procedures, methods are used to observe 
or monitor various processes executed for service delivery especially to users and customers with the 
aim to improve the IT service department performance and customer satisfaction. The IT Framework 
helps to reduce costs and improve IT service delivery. However, not all of the IT frameworks are 
suitable to use; depending on the purpose, capacity and demand of the organization e.g. PDCA, which 
is designed for controlling and continuous of processes and products[34] and VAL IT which is 
designed as guidelines for Board of Directors and executives members to the organization [31]. Some 
IT frameworks are used only by large business and are not suitable for small business. For this 
research studies, only three IT Frameworks are selected for research intensification purpose. The IT 
frameworks selected are COBIT 5, ITIL and CMMI SVC based on the harmonization and adaptation 
to the IT support environment reflected in the IT support service, in accordance with the service 
quality element, of the selected component of each IT frame process. The IT hardware services (ITHS) 
do not reflect all the framework component processes. 
 
Table 2: Selected Framework (ITIL, COBIT 5, CMMI SVC). (Source: Develop for this research) 
 










TARGET IT service All organizations. Software Development 
Organization. 
 Set of cookbooks 
providing best 
Hierarchy of control 
objectives organised in 
Detailed guidelines on 
process areas, goals and 
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 ITIL COBIT 5 CMMI SVC 




An early edition of 
ITIL CMM is 
available. 
Fragile on process 
improvement as it is 
essentially a control. 












- Service Support. 











- Service Delivery 






- Define and manage  
  service levels. 
- Manage third-party  
services. 
- Manage performance    
and capacity. 
- Ensure continuous  
service. 
- Educate and train 
users. 
- Assist and advice  
customers. 
- Manage the  
configuration. 
- Manage problems  
& incidents. 
- Manage data. 
- Manage facilities.  









       From Table 2 above, only processes that related to the incidents within the IT hardware system 
application are selected. The issues have been discussed in [35]. All processes are linked to the 
information about the IM (incident management) process and is associated with the IT Frameworks 
selected (ITIL, CMMI-SVC and COBIT 5). This paper extend the work in [36], for each process and 
element, the work processes are similar, but given a distinctive name instead. The "similarities" part or 
processes can be merged into one element.  This ITHS element is taken up from each of the three IT 
Framework (ITIL, COBIT 5, and CMMI SVC) uses. To measure the efficiency of the ITHS element, 
the SQ dimension is used. The SQ consists of five dimensions; as  discussed in [36].  
 
 
3.0 Information System theory (IS)  
A category of description comes from the phenomenon and interaction of variables used to describe or 
forecast. In Greek theories means "contemplation." [37] A theory is a common rule based on a 
RETREAT 2020










propositional or decision-making relationship. Information on theories are commonly used in IT 
research provides a fundamental policy-enhancing environment for IT organizations, expanding the 
potential to produce successful and competitive businesses, adding business value and providing 
customers with valuable products and services. In the field of IT research several new theories have 
been developed, some of them to help clarify and use technology. 
        In information system (IS) perspective, several theories are involved with different kinds of 
research perspective, environment, and suitability of the work process. The significant information 
systems theories include the following; firstly, the structure models explain the influence over time of 
technological change on organizational design. The Adaptive Theory of Structure (AST) is based on 
the Gidden Theory of Structure. To study the interface between organizations and information 
systems, DeSanctis and Poole have adapted Gidden’s theory. AST disagree with the technology-
centred view and emphasizes social aspects as discussed in [38].  
       Second, the model of DeLone and Mclean is considered to be a comprehensive IS evaluation 
model, based on the review and integration of 180 studies. This study introduced a comprehensive 
classification leading to the success of six key information systems categories. Categories include 
system quality, quality of information, use, user satisfaction, impact on people and organizations as 
discussed in [39][40]. 
        Third, the Diffusion of Innovation Theory (DIT), which has been modified and used in many 
different disciplines and technologies.  Methodologically and empirically mature technique, it explains 
the rate innovation is communicated over time and in a particular social system through specific 
channels. Discussed in [41].  
       Fourth, the Knowledge-Based Theory builds upon and extends the resource-based theory of the 
firm initially promoted by Penrose and expanded by others. It discusses the facets to knowledge 
integration (efficiency, scope and flexibility) and the four primary mechanisms by which knowledge is 
coordinated (rules and directives, sequencing, routines and group problem solving and decision 
making). "Distribution is the process through which innovation is transmitted over time via a channel 
in a social system." An innovation is an idea or an element that the individual perceives as new.  
       Fifth, Goodhue and Thompson argued that the technology must be exploited and well adapted to 
the task it supports in order for an information system to have a positive influence on individual 
performance. Task-Tech Fit (TTF)[42] provides a robust theoretical basis for a number of problems 
relating to IT impact on individual performance, including recognition of users' impact on 
performance. The TTF is an extension of two social psychology models: Theory of Reasoned Action 
(TRA), which implies the conduct of a person is determined by behavioral intentions, where certain 
intentions are focused on the behavior of the person and contain the performance of the person and 
second, the technology acceptance model (TAM) [43], influencing the decision of a person to use 
modern technology: perceived ease of use and perceived utility. While, the task fit from the TTF is the 
extent to which technology helps a person to carry out his tasks. Task technology fit is used to provide 
a user with the instrument for evaluation aimed at organizational assessment of management decision-
making exploitation of information systems.  
        Sixth is the model of Technological Acceptance (TAM) which is also an adjustment of reasoned 
action theory. TAM theorizes that user perceptions of utility and ease of use as the important drivers 
for acceptance or adoption of technology. The original TAM is now known as TAM2 [44]. Since then, 
Davis especially recommends the use of TAM in future research of additional external variables. 
TAM2 is used to explore the acceptance of end-users for the use of a variety of IT systems. In a 
number of fields, for example, decision science, management science, TAM2 was used to describe and 
forecast technology usage. Informatics and information systems management. TAM2 was also used to 
measure acceptance of technology across a number of different areas culture. as it clearly explores and 
addresses the role of end users, when the new technology started.  
        Seventh, UTAUT seeks to clarify user plans for IS utilization and user behavior by means of the 
unified theory of acceptance and technology use. The four key components (performance expectation, 
effort expectation, social influence and conditions facilitating) are mainly influenced by user behavior. 
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UTAUT[45] offers managers a useful means to measure the chance of success of new technology 
startups and helps them to identify those who accept them by proposing interventions for groups of 
users who may be less likely to use contemporary systems and to take advantage of them.  
 
       Lastly, The Nolan Stage Theory[46], which described a set of concepts for understanding the 
absorption of IT in business organizations. It focuses on the premise that almost all of the 
organization's computer expenditures form an S-shaped curve over time, following a common model 
of learning and experience curves. In view of the fact that organizational learning is to a certain extent, 
the official transfer of recorded knowledge and, in part, the non-official accumulation of experiential 
knowledge, the theory suggests that each knowledge organization sequentially crosses four stages of 
learning: initiation, contagion, control and integration.   
       This research paper will look at three angle perspectives i.e., of people, process and the 
technology. People who work within the organization environment, starting from the manager that 
manage the department, the IT engineer and IT technician who solve the IT hardware issues daily and 
lastly, the end users or client that request or log the incident. Process involves the workflow process 
starting from the incident, until the issues are resolved.  The process involved the level of users; IT 
parts availability and vendor requirement time. The technology used to solve issues or incident request 
from users. Tool kits, level of experiences and expertise on how to use the technology to fix the IT 
component system.  
        Two theories from the Technology and Environment Organization (TOE) and Socio Technical 
System (STS) are adopted into this research. The TOE framework introduced by [47],  aims to identify 
generic factors that explain and predict the probability of innovation and the adoption of technology.  
          The TOE framework provides researchers with an understanding of the impact or effects of 
organizational changes or innovations within three key areas, namely technology, organization and 
environment. Trist urbanized the STS[48] delivering a framework for modelling and analyzing 
complex systems.  
          STS comprise of humans applying technology to perform work through a process within a social 
structure (organization) to achieve a defined objective [49]. The mechanism can become dense due to 
dynamic interaction between the people themselves, between people and technology, and between 
people and the environment. STS is one that considers requirements spanning hardware, software, 
personal, and community aspects. It applies an understanding of the social structures, roles and rights 





Figure 1: Technology organization environment framework. Adopted from [50] 
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From Figure 1 above, the TOE framework, adopted from [50], consist of three domains namely 
external task environment, organization and the technology.   
    First, the external task environment combines elements such as market structure and technology 
support infrastructure available for adopting new technologies and government regulations. These 
elements interact with each other to influence technological adoption decisions.  For this research, 
under the external task environment domain, the only the element selected is the technology support 
infrastructure. On the ITHS, technology support infrastructure consists of IT infrastructure, technology 
readiness, user satisfaction and internal employees. The government regulation and industry 
characteristic are not selected on this research purpose as the research purpose is to investigate the 
service quality on the IT support services that bring service satisfaction to users and IT staff in 
delivering the IT support services in daily routine IT jobs especially on IT hardware.  
 The second domain consist of organization. The element from the organization consists of 
communication, process and size selected. Communication include the top management commitment, 
communication between users and IT staff and sizes of the organization. Formal and informal linking 
structures are not selected for this research purpose. The research purpose looks on how the 
communication between users and staff to deliver the IT support services according to the users’ 
request on the IT hardware services on service quality.  
 While for the third domain, the technology domain. The research looks at availability and the 
characteristic of the technology. Availability involves the IT infrastructure (management), IT expertise 
(human), organizational IT (standard IT services include the internal (IT tools, IT infrastructure) and 
external (vendors’ expertise). While, characteristic element excludes on the technology domain not use 
on the ITHS model. Table 3 below illustrate the relationship between the TOE, ITHS and the 
evaluated criteria. 
 
Table 3: TOE theory to support the process from the ITHS element (Information Technology 








    - IT infrastructure. 
Management   
    - IT expertise: Human IT 
    - Organizational IT:    
       Standard IT services. 
     - Internal: IT tools, IT    
   infrastructure. 
     - External: Vendors  












Process and Size. 










Willingness to help customers 
and provide prompt service 
[52]. 
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- IT infrastructure;   
 technology readiness 
- User satisfaction 





attention the firm provides its 
customers. Knowledge and 
courtesy of employees and the 




The theory TOE to support the ITHS elements displayed in Table 3 above. It must meet the ITHS 
criteria assessed under TOE (Technology, Domain, and Environment) three domains. 
         The second theory, Socio Technical System (STS) invented by Trist [48], carries a framework 
for modelling and analysing complex systems. STS comprise of humans applying technology to 
perform work through a process within a social structure (organisation) to achieve a defined objective 
[49]. The foundation of STSs is general systems theory, which describe what the disciplines of science 
devise in common, that they all refer to systems: sociologists perceive social systems, psychologist’s 
cognitive systems, computer scientists’ information systems and engineer’s hardware systems. In 
general, in systems theory, no discipline has a monopoly on science. STS components consist of 
people, process, tools and organisational structure. The entire component reflects to the Leavitt’s 
Diamond (1965) [54] . 
         A sociotechnical system (STS) is made up of complex interactions between social humans and 
technical systems [49]. STS theory highlights the importance of the united optimisation of social and 
technical subsystems in an organisation in order to elucidate complex issues [55], [56]. People work in 
organisations through the use of technological things (tools, devices, and techniques) to succeed in 
economic performance and job gratification. The suitability of the STS theory within the ITHS 
element is based on two components; social and technical environments, however not all subjects in 
STS are used in both environments. 
 
Table 4: STS Theory to support the process from the ITHS element (Information Technology 
Hardware System. (Developed for this research purpose) 
 
STS (Socio Technical 
System) 
ITHS element (IT Hardware 
Services) 
Example of evaluative 
criteria. 
Social system: Structure 
Organization, people who 
manage the organization 
 
    Operational Performance 
 
Willingness to help customers 
and provide prompt service 
[51]. 
 
Social: People: Employees and 
knowledge, skills, attitudes, 
values and requirement they 
produce to the workplace. 
 
Technical: The processes, 
tasks, and technology needed 





Caring, individualised attention 
the firm provides its customers. 
Knowledge and courtesy of 
employees and the ability to 
convey trust and confidence 
[52]. 
Technical system: IT 


















Software and Toolkit) 
Personnel [53]. 
 
In Table 4 above, for the social system section, the framework of an organization consists of 
individuals and entities who run or oversee the IT service department. The expertise and management 
skills required in order to maintain an efficient IT control within an entity represent the organizational 
success of the ITHS. Hamed [57] reflects the fact that human infrastructure elements are the IT staff 
who provide the technological component, including the task process and technologies needed to turn 
pieces into unit or sections (the human machine process), expertise, dedication, principles and 
standards. 
       The technological infrastructure represents the services available such as computer equipment, 
hardware, software and toolkit. It represents the productivity of work based on quality products or 















Figure 2: TOE and STS domain categories the SERVQUAL in ITHS element. (Source: Developed for 
this research). 
 
From Figure 2 above, there are two conceptual theories (TOE and STS) to support the ITHS elements. 
The reliability of IT services is part of the technology domain, including maintenance on time in 
ensuring the reliability in operating the hardware 24x7 days.  All these are dependent on the level and 
service type and the user requirement needs. i.e.  the first time the service is required whether 
hardware failure, upgrade, or substitution of component parts. The guarantee ensures that the service is 
in the right direction to provide services, knowledge, and courtesy of the IT staff and to give 
confidence and trust to users. The technical system reflects part of the STS theory that IT tools and 
knowledge supplied by the facilities of the IT Department. Software, hardware and toolkit, which 
transform users into the entire service.    
       The organization consist of the responsive and empathy element from the SERVQUAL. 
Willingness to help customers and provide prompt service based on the users’ request is reflected to 
the performance of the services handled by the IT department through the IT technician or 
representative to handle the IT issues request from users. Empathy, paying attention and understand 
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continues to grow and users will be more likely to demand the services repeatedly. The process will 
effectively enhance the efficiency of ITHS using the tools of the dashboards (software) to transform 
inputs into outputs, depending on the organizational structures and environmental groups. 
       The environment element from the TOE theory is related are to the tangible part to the 
SERVQUAL. Tangibles defined as aspects of a service that can be "felt" without the service being 
purchased. For example, the ITHS uses high-tech toolkit systems to fix the computer component in 
order to give its prospective client or users a perception of high-quality services. On the social part, the 
communication between users and technician creates the increase in trust and confidence in the users 
and in turn final job gratification.  
 
4.0 Conclusion and future work 
 
This paper proposed the TOE and STS theory to support the ITHS model elements. Both theories 
cover all elements on the ITHS model as discussed.  It is to ensure the services quality dimension 
match within the theories applied to the ITHS model. Both theories cover the people, process and the 
technology that govern IT frameworks (ITIL, COBIT 5 and CMMI-SVC). Information systems 
theories are critical for individuals, organizations and society. Research on information systems has 
been expanded to include many diverse perspectives including how technology is adopted, used and 
perceived by organizations and individuals. Nevertheless, the paper describes the relationship between 
IS theories, IT framework and the ITHS model elements. Output of the quality services is significantly 
related to the organization objective and profitability. The ITHS model was proposed for the 
assessment of the actual IT hardware service organizations. The key impact of this analysis is the 
emerging IT maturity model, in which three of the most popular and accepted frameworks have been 
taken into account and blended with TOE and STS theory. Work in the near future includes the 
authentication and validation of a model to support the ITHS model. The entire process continuum of 
the best-known IT frameworks may be a specific model of maturity, but an analysis of its advantages 
would be an extremely significant finding.  This work is a step forward in the field of IT services that 
can be used in the IT governance environment, particularly in IT hardware support services. 
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